Introduction to Information Retrieval
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Verschiebung

e VL am 27.4. muss verschoben werden

o Alternativen
— Donnerstag, 22.4., 16 Uhr
— Freitag, 23.4., 15 Uhr
— Montag, 3.5., 16 Uhr
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Content of this Lecture

e \What is Information Retrieval
e Documents

e Queries

e Related topics
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Information Retrieval (aka “Search”)

e Naive: Find all documents containing the following words

e Advanced: ,Leading the user to those documents that will
best enable her to satisfy her need for information™

[Robertson 1981]

A user wants to know something

The user needs to tell the machine what he wants to know: query
Posing exact queries is difficult: room for interpretation

Machine interprets query to compute the (hopefully) best answer

Goodness of answer (relevance) depends on original intention of
user, not on the query

Answer is always a set of docs (in classical IR)
“Leading”: Sensible ranking of all potentially relevant docs
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The Informal Problem

e Help user in quickly finding the requested information

within a given set of documents

— Set of documents: Corpus, library, collection, ...

— Quickly: Few queries, fast responses, simple interfaces, ...
— Requested: The “best-fitting” documents; the "most relevant”

content

IR System
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Difference to Database Queries

e Queries: Formal language versus natural language

e Result granularity: Set of documents versus relation as
defined by query

e Exactly defined result versus loosely described relevance
e Result set versus ranked result list

e DB: Posing the right query is completely left to the user

e IR: Understanding the query is a problem of the software
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Why is it hard?

e Properties of human languages

— Homonyms (context): Fenster (Glas, Computer, Brief, ...), Berlin
(BRD, USA, ...), Boden (Dach, Fussboden, Ende von etwas, ...

— Synonyms: Computer, PC, Rechner, Desktop, Laptop, Tablet, ...
e Properties of the corpus

— Size: Corpora today may have billions of documents

— Heterogeneity: Length, format, language, genre, grammatical
correctness, special characters, ...

e Heterogeneous users: Precise queries versus usability
— Lay persons: Short queries with wide spectrum of interpretations
e Average web queries have 1,6 terms
o Additional knowledge: Location, current trends, popular answers, ...

— Professionals: Long queries trying to precisely define the intention
e "“Information broker” was/is a profession




Quickly

e Time to execute a query
— Indexing, parallelization, compression, ...

e Time to answer the request (may involve multiple queries)
— Understand request, find best matches
— Success of search engines: Better results (and fast!)
— Process-orientation: User feedback, query history, ...

e Information overload
— "“We are drowning in data, but starving for knowledge”
— If the corpus is large, ranking is a must
— Alternative: Result summarization (grouping on what?)
— Different search modes: What's new? What's certain?
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IR: An Iterative, Multi-Stage Process

e IR process: "Moving through many actions towards a
general goal of satisfactory completion of research related
to an information need.”

— “Berry-picking” [Bates 89]
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Gesellschaft fur Informatik (2014)

Im Information Retrieval (IR) werden Informationssysteme in Bezug
auf ihre Rolle im Prozess des Wissenstransfers vom menschlichen
Wissensproduzenten zum Informations-Nachfragenden betrachtet. ...
Fragestellungen, die im Zusammenhang mit vagen Anfragen und
unsicherem Wissen entstehen .... auch solche, die nur im Dialog
iterativ durch Reformulierung (in Abhangigkeit von den bisherigen
Systemantworten) beantwortet werden konnen ... Die Unsicherheit
resultiert meist aus der begrenzten Reprasentation von dessen
Semantik (z.B. bei Texten oder multimedialen Dokumenten);... Aus
dieser Problematik ergibt sich die Notwendigkeit zur Bewertung der
Qualitat der Antworten eines Informationssystems, wobei in einem
weiteren Sinne die Effektivitat des Systems in Bezug auf die
Unterstlitzung des Benutzers bei der Losung seines
Anwendungsproblems beurteilt werden sollte.
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Prominent Systems I: Digital Libraries

e E.g. OPAC

— Combination of structured attributes and IR-style queries

l|universitztsbibliothek der Humboldi-Universitzit

il Digitale Bibliothek
| JwAnmelden | 2 Hilfe |
4 gchnellsuche | #) Ressource finden | /' guche in Datenbanken | 1- 10 wvon 31 geholten Eintrige Suche in Datenbanken Michste
Suchen [ERERIEEE Mo.  Autor Titel Jahr Quelle Yolltext?
8 h ” h 1 Leser, UIF Infor mationsinteqgration -Architelduren und bMethoden zur 2007 KOBW Berlin-Brandenburg {@:
C ne SUC e Integration werteilter und heterogener Datenguellen -
Einfach Erweitert 2 Leser, UF L2}
2 e Errors? ©
Suche: | alle Falder % ||ulf l2zer und | ==
Alle Felder | 4 Leser, IF D=ts irteqration in the life sciences third Intern =l 2006 KOBW Berlin-Brandenburg {@:
[Hr=g.] wiorkshop, OILS 2008, Hinsdon, Uk, July 20 - 2 -
5 Leser, UIF 2007 KOBW Berlin-Brandenburg [@n
Allg. Fachinform. Geisteswissenschaft (=) Literaty i oppelt - siche # 2 B
Zeitzchriftenartikel und Zeitschriftenartikel und Berlin/® B Leser, UIF i i 2ns  KOBW Berlin-Brandenbur ':g'
Katalog KOBW Baerlin-Brandenburg
ENai‘umissenschaf’t ESozialw. und Recht ES rach- L Leser, LIF r based infor mation systems 2000 kKOBEW Berlin-Brandenburg [@u
Agrarwissenschaft, Zeitschriftenartikel und Zeitschr KOBY Berlin-Brandenburg
Technik: ... Eintrag doppelt - siehe # 7
2 based infor mation systems 2000 KOBW Berlin-Brandenburg |j'_ 1l
KOBW Baerlin-Brandenburg
()eBooks o . =
Heyden UIF 1986 Staatsbibliothek Barlin =)

elektronische Bicher

Nzwden, UIF 1986 KOBYW Berlin-Brandenburg
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Prominent Systems II: Desktop Search

Vil g =
i B9 o
B ed A A S ST T R Etras 7
& pruarareis Do esve
e " Crdner
p— prcuiedpmisiestion —
B I imaterial
. . . .
f :.I- leeine\tL
e Much activity in S
ey der -

2000-2010 f "" S
e \arious search e

engines and indexing
mechanisms

o Important: Search
different types of files
(txt, doc, mail, ppt,
pdf, tex, odp, xIs, ...)

UIf Leser: Information Retrieval 12




Prominent Systems III: Web Search Engines

? Die Toolbar weili s

Eﬁ Kartan Suchmasching

W7 Yahoo! Deutschland

Preize ug

I
AHOO:

Lakale Suche | Shopping | meht +

@ [raz ieb O Seiten auf Deutsch
Web-Suche

hgle Q
ehr v
3 Web | Bilder | VYideo
- O g) e Suche:
Deutsch
Enweiterte Suche
Bnstellungzn
[ Google-Suche ][ Auf gut Gliick! | Sprachtools
Schriftgrafie:

MetaGer - nicht eine fur alle, aber alls fur eine.
Ein Service des RREZN, Leihniz Universitat Hannover

i Leibniz
19 Universitat
log! Hannover

Geben Sie eines oder mehrere Suchwérter ein:
MetaGerSuche

Suchen Sie die richtigen Suchwsrter? Oder Ideen? Befragen Sie unseren Web-Assoziator,
Perssnliche
Einstellungen
speichern
Hilfe dazu

Nieht eine 101 atle

Plugins: netater o s alle fur eine: -
e

wwnmetagerde [

| Flsane zeigen:
ab IE7 MetaGer T-Shirts

MetaGer
als
Startseite Keine Speicherung Ihrer Daten bei MetaGer! - Spiel mir "Das Lied vom Datenkraken”
im M3-IE
einstellen
wuchen: | Frankfit amm B oonre B apaste O [ et

MEIEEEI’A
RRIZN

& Wolfram

Enter whal you want to caleulate or know about

I koala, human

| Ask about animals

Show Hints |  About Wolfram|Alpha | Examples by Topic | More »
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Almost Any Web Site

i 8 Suchergebns auf Amazon.de . X

< c @

£t Meistbesucht [ Frequent S8 WBI 4 Lehre

) @ http

.amazon.d:

/ref=nb_sb_noss_.

__mk_de_|

AMAZORSwrl=search-alias%3 Daps&i

G Google FSNews [ Buscherkaufen FSProjekte [ Paper [ Reisen £ MySwff E

amazon ..

Liefern nach
@ 10178 Be

Alle ~ | tiger

Kategorien -

1-16 von mehr als 200,000 Ergebnissen oder Vorschlsgen fiir “tiger"

Kestiime & Zubehir fir Kinder
Elektronische Haustiere
Tierfiguren fir Kinder

Baumarkt
‘Wandtattoos & Wandbilder

Fremdsprachige Bilcher
Kinderbiicher zu Léwen, Tigem &
Leoparden

Gesponsert (i

Handtuchstange + kostenloser Versand / Tiger Cria Chrom M
Handtuchhalter, Handtuchstange

von Tiger

EUR 15,90
KOSTENFREIE Lieferung

< c @

£t Meistbesucht [ Frequent S8 WBI  Lehre

o
[ Kestentose Lieferung ab EUR
29 Bestellwert

Liefertag

[C] Lieferung Heute
Lieferung Morgen

[ Tasmanian Tiger
[Z] Thunder Tiger

Farbe fiir Miibel & Dekoration

HES [
[ |
‘Sprachen von fremdsprachigen
Blichern

) @ http

amazon.d

G Google FSNews [5)Buccherkaufen FProjekte [ Paper [ Reisen £ MyStuff Ehub £jBerin o We

i 8. Suchergebns auf Amazan.de . X

AMAZOR&url=search-alias%3 Daps&fi 90%

nb_sb_noss_27_mk_de_|

Tiger Tigerfix Klebesystem Nummer 1 fiir Ausstattungsserien, Metall, Chrom, 0.6 >
von Tiger

EUR 9,99 _prime
Lieferung bis Donnerstag, 3. Mai
Kostenlose Lieferung maglich.

Marke Andere Angebote
EUR 8,91 (5 gebrauchte und neve Artikel)
Ergebnisse anzeigen fiir O
[] Deuba
Kiiche, Haushalt & Wohnen ‘GESPONSERT VON COBI FACTORY S.A. [ igemy
| Bertwsche.sets 0 ] scticn
| COBI fiir Sammler von ] Plushfarm
| Badaccessoires historisch ) . ) . .
Wohn- & Kuscheldecken istorischen [T carat Onistuka Tiger Herren Onitsuka Tiger Mexico 66 Low-Top
Militarmodellen [£] Papo ven Onistuka Tiger
Zierkissen & -hilllen X Ampel 24 Trampolin @ 430 cm griin | [ Pure
Teppiche Jetzt einkaufens Gartentrampelin Komplettset mit verst ab EUR 49,00 _prime
Spietzeug Srirdr 20 [T Hasbro Kostenlose Lieferung méglich.
y [ Tigers Einige GroRenjFarben sind fir Prime qualifiziert
Plischtiere prime ) Tiger
Party- & Scherzartikel ] Lucky Tiger

Pliisch Wildtier GroRkatzen Pliisch Leopard Tiger Panther Designs und Grof2en
von TE-Trend

ab EUR 22,95 _prime

Roman & Erzihlungen fir [ nglisch Kostenlose Lieferung miglich.
dnger 7 [ spanisch Nur noch 5 Stilck auf Lager - jetzt bestellen.
Science Fiction & Magie fiir ] crinesisch Einige Farben sind fOr Prime qualifiziert

Kinder

Jugendbiicher

Soziale Themen fir Kinder
Weitere

Gesponsert

verschiedene Handtuchhalter wahlbar + kostenloser Versand

Amazon Global Store s st das?)
[] Amazon Global Store

Durchschn. Kundenrezension

Prime Video 3 2 Handtuchhaken, Handtuchhalter, Handtuchring, Handtuchst:
Prime Video Filme 3 von Tiger & mehr
. >
Prime Video Serien e & mehr
et sy o EUR 14,90
Prime Video & mohe . . - . . .
¢ KOSTENFREIE Lieferung b Ty Beanie Babies Classic Tiggs Tiger 15 cm 33 cm Pliisch Stofftier Kuscheltier
Filme N w* & mehr von TY
Serien

Kindle-Shop
Kinderbiicher zu Lowen, Tiger &
Leoparden {englischsprachig)
‘Science Fiction & Magie fiir
Kinder (englischsprachig)
Tiere (anglischsprachig)
Kinderbiicher zu Sdugetieren
{englischsprachig)

¥ Alle 29 Kategorien

Pluschtiere

5

Bettwische-Sets

Internationaler Versand pwss =t du?)

[F] Internationaler Versand
verfiigbar

ab EUR 4,51 sprime
Kostenlose Lieferung maglich.
Einige GrsRen sind filr Prime qualifiziert.

Unsen

Action & Abenteuer filr Kinder e
i {“\f““mmd”g’ 20 Staubsaugerbeutel geeig. Vorwerk Tiger 250 251 252 INCL. FILTER
eltere P ) von LeaBen®

Spielzeug Spielzeugfiguren &
Spielwelten:

Bauernhof & Tiere

Fitness-Kleingeriite

EUR 12,98 _prime
Kostenlose Lieferung méglich. Werbe

Filtern nach Nur noch 11 Stiick auf Lager - jetzt bestellen.

Pliischtier Tiger - liegend - braun - 90 cm Andere Angebote

AmazonFresh von Plushfarm EUR 9,99 (4 neue Artikel)
[£] fresh

EUR 20,00 + EUR 5,99 Versandkosten
Pantry ﬂ@ Nur noch 18 Stiick auf Lager - jetzt bestellen

EEZ0N A~ [ v | Hervorheben  GroB-/Kleinschreibung  Ganze Worter  Ausdruck nicht gefunden EEZ0N A~ [ v | Hervorheben  GroB-/Kleinschreibung  Ganze Warter  Ausdruck nicht gefunden
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Properties of Information Retrieval (IR)

e IR is about helping a user
e IR is about finding information, not about finding data

e IR builds systems for end users, not for programmers

— No SQL

— IR (web) today is used by almost everybody, databases are not
e IR searches unstructured data (e.g. text)

* 90% of all information is presented in unstructured form
— Claim some analysts
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History

e ~300 ad. Library of Alexandria , ~700.000 ,documents™
e 1450: Bookprint

e 19th century: Indices / concordance

e Probabilistic models: Maron & Kuhns (1960)

e Boolean queries: Lockheed (~1960)

e Vector Space Model: Salton, Cornell (1965)

— Faster, simpler to implement, better search results
e 80s-90s: Digital libraries, SGML, hypertext, metadata standards
e Mid 90s: The web, web search engines, XML, federations
e End 90s: Personalized search engines, recommendations
e 2010 - : Mobile/localized search, user-generated content, social networks
e 2015 - : Knowledge graphs, entity search, personalization
e 2018 - : Question answering, language models, machine-learning based
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Content of this Lecture

e What is Information Retrieval
e Documents

e Queries

e Related topics
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Document or Passage

_“umversnatsbibliomel

|k Anmelden|? e |

& Sehnellsuche | # Ressource finden | 4 Suche in 0|
Suchen | Ergebnisse

Ergebnisse der Schnellsuche

Suche nach "shakespear death” in Literatursuche HU, gefunden 4

Kurzansicht Yollansicht GeH
1- 10 won 37 geholten Eintrige (weitere Sitze holen) Suche in

GO ( )gle shakespear dealh

suche @ Dastveh O Setten auf Deuts

3% Wolfram orgstrsl,

Web

when did shakespeare die?

Tipp: Suchen nur nach Ergebnizsen aut Deutseh . Sie kinnen thre bevorzugh

Death - [ Diese Seite (bersetzen ]

THE DEATH OF SHAKESPEARE. Shakespeare died in 1616 on his kirthday,
w The first one says his cause of death was unknown. .

library thinkguest orgs1 7S death btml - 4k - Im Cache - Ahnliche Seten

Input interpretation:

Death: Shakespeare - [ Dicse Seite (hersetzen |
Shakespeare iz one of the warld's most respected dramatists, and,
guite & bit to 2ay about various aspects of death. .

lirary thinkouest orgH BERSIshakey him - 13k - Im Cache - Ahnliche S

Result:

Date formats:

No. Autor Titel The Death of Wiliam Shakespeare and his will - [ Diese Seite
1 Shakespeare A Cataloque of the Shakespesre Exhibition, held inthdl This is difficutt to believe as the diary entry was written fitty years after Shald
iilliarn Bodleian Library o commemorste the desth of although as vicar, Ward wauld have listened to local ..
2 Bartlett Herrietta  Catalogue of the exhibition of Shakespeareana held st} wwv.onineshakespeare.comideath ftm - 12k - [m Cache - Ahnliche Seter)
Mews York Public Library, April 2to July 15, 1318
2 Erckenbrecht Shakespears sechsundsechzin Shakespeare Death QUOLES - [ Diess Seite tbersetzen |
Ulrich Shakespeare’s tragedies have some deeply moving death-gquotes. His quot]
4 Shakespeare Fing John bring tears roling dowen the cheeks. The sadness in the gquates moves ..
wirillian guotations. about.com/od/shakespeareguotes/abard? htm - 18k - Im Cache -|
5 Shakespeare Kénig Johann
= \l\l'\lliamp Death QUOYES - [ Diese Ssite ibersetzen ]
" " Wiliam Shakespeare: Death Guotes And, when he shall die, Take hi
=) Ine lite and desth of king John i
g \S'\:ﬁit:peare The life and desth of King Joho stars, And he will make the face of Heaven so fine That allthe ..
guatations. about.comicsinspirationquatesiaDeath! htm - 27k - Im Ca
7 Shakespeare The life and desth of King John
iliamn : . . Shakespeare's Biography: Information on Shakespeare's|
g Shakespeare The first part of Henry the Pourth, vith the lite and de=tl |n this year came the first reference to Shakespeare inthe world of the thed]
tliarn Henry sirnamed hot-spurre Robert Greene declared in his death-bed autohiography thet ...
9 Shakespeare The second part of Henrythe Sixt, with the desth of thell wwrwr shakespeare-online comiography! - 57k - Im Cache - Ahnliche Seite
Wiilliarn Duke Hurfrey
10 Shakespesre The third part of Henry the Sixt, with the desth of the Ol Amazon.corm: |5 Shakespeare Dead? Books: Mark Twain
tiilliarn Horke

Amazon.com: |3 Shakespeare Dead?: Books: Mark Tweain by Mark Twwain
vy amazon. comiShakespear e-Dead-Mark-Twain/dp/ 41 9126792 - 168k

L ™ Abarlicl, it 1

a4 L

William Shakespeare

Julian calendar
Julian day number
Jewish calendar

Islamic calendar

date of death

Saturday, April 23, 1616

Saturday, April 13, 1616
2311405
6 Iyar, 5376

6 Rabia 11, 1025

Time difference from taday (Thursday, Octeber 21, 2010):

394 years 5months 28 days

20583 weeks 5 days

Searching only
metadata
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Documents

e This lecture: Natural language text

e Might be grammatically correct (books, newspapers) or not (blogs,
Twitter, spoken language)

e May have structure (title, abstract, chapters, ...) or not

e May have associated (explicit or in-text) metadata or not
— Author, title, year, publisher, ...

e May be in different languages or even have mixed content
— Foreign characters

e May have various formats (ASCII, PDF, DOC, XML, ...)
o May refer to other documents (hyperlinks)

e Not covered here
— Semi-structured data (XML)
— Structured data (But: Keyword search in relational databases)

UIf Leser: Information Retrieval 19



GO g|e wie heisst der prasident der USA X  Q

IR Queries

o Users formulate queries

— Keywords or phrases Google_ emsmtarm e

— Logical operations (AND, OR, NOT, ...) N ———
e Also other operators: “-ulf +leser”

— Natural language questions
e Question answering, e.g. wolfram alpha

— (Semi-)Structured queries (author=... AND title~ ...)
— Voice (Siri, Alexa, ...)
e Documents as queries: Find documents similar to this one

e Query refinement based on previous results

— Find documents matching the new query within the result set of
the previous search

— Use relevant answers from previous queries to create next query
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Searching with Metadata (PubMed/Medline)

+ulf -leser - Google-Suche ;_1 Myers-glau] sequence[ti] - Pub... G ;_1 Search Field Descriptions and Tags

Lcerice of the 1.5, Hatienal Librarye of Biedicie
arud the Maticmal Fetihotes of Health

PubM d Mu de Protein Structure Jaurnals

Go Clear | Sawve Search

gioard | Details |

for |Myers-glau] sequencelt]

B reviewlndex | History |

Display | Summary % | Showr | 20w || SortBy “ || Sendto W

o

[ A9 | Review 0 =

Tterns 1 - 3 of 9

|:| 1: DMyers G, Parker D, Al-Hasani K, Kennan BM, Seemann T, Ren 0, Badger JH, Selengnt T, Deboy BT, Tettelin H, Boyee 0, MeCard YF, Han 2
SHC, Mladu; Mohammond ¥, Holley T, Fedovowa M, Ehean H, Bottoanley 5P, Whittington BT, 4dler B, Songer IG, Food JI, Panlsen IT.
Genome sequence and identification of candidate waccine antigens from the animal pathogen Dichelobacter nodosus.
Hat Biotechnol. 2007 Maw25(5):569-75. Epub 2007 Apr 22,

Search Field Descriptions and Tags

My NCBI 7]

Sign In] [Register]

One page.

Relatad Aricles, Links

=, Links

Affiliation [AD

atticle Identifier [AIDY]
All Fields [ALL

Author [Al

Comment Corrections
Cotporate Author [CH]
EC/EN MNutmher [F1]
Entrez Date [EDAT]
Filter [FILTEE.

First Author Matne [1ATT
Full &uthor Matne [FAU]
Full Irrestigator MNatne [FIRE]

Grant Mumnber [GE]
Inwestigator [IR

Issue [IF

Journal Title [T&

Lanmuage [LA

Last Author [LASTAL
Location ID [LID

IesH Date [WHDA]

IeSH Major Topic [MATR]
IesH Subheadings [SH]
IeSH Terms [IWH]

ML Uniigue 1D [JI5]

Dthetr Tertn [OT

Crarer

Pagination [PG

Personal Marne as Subject [P5]
Phattnacological Action MeBH Tettns [PA]

Place of Publication [PL]
Publication Date [DF]
Publication Type [PT]
secondary Source [D [31]

subzet [SB
Auhstance Matme [HNI]

Test Words [TW

Title [TI

Titlef&hstract [TIAR]
Transliterated Title [TT]

LI [PIAIC
YViolutne [V

g, Links
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Query Refinement

3 pubMed History - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chronk  Lesezeichen  Extras  Hilfe

@ - - @ ﬁ |«(-j hitkpe f v, ncbi. nlm. nib. govsites/entrez 5 ‘ ‘| [b] |'|
") Nachsehen | ) Frequent Google |‘\i WBI I‘\i Lehre | ) Mews | ] Suchen | ) Buecher kaufen | ) Paper suchen | Reisen | MyStuff

+ulf -leser - Google-Suche

[ & searchField Descriptions and Tags

| Mational Library of BMedicine
atirmal Fuetitites of Health

Structure QMIM Journals
) | (Frevien ) [ 6o ]
Rits T Freviewdndesx T History T Cliphg Details ]

Searci T i PET eight howrs of inactivity.

Search numbers may not be continuous; all searches are represerted

To save search indefinitely, click query #and select Save in Iy NCBEL

To combine searches use #search, eg., #2 AND #3 or click gquery # for more options

.
-
-
.
Search Most Recent Queries

#15 Search Myers-g[au] sequence[ti]

#23 Search Myers-g[au] sequence[ti] "Nucleic acids res”'[ta]

#12 Search Myers-g[au] sequence[ti] Nucleic acids res[ta]

#21 Bearch Myers-g[au] sequence[ti] Nucleic acids rese[ta]

#20 Zearch Myers-g[au] sequence[ti] Nucleic[ta]

#19 Search Myers-g[au] sequence[ti] Nucleic ta]

#18 Search Myers-g[au] sequence[ti] Nucleic [ta]

#17 Bearch Myers-g[au] sequence[ti] nat[ta]

#16 Search Myers-g[au] sequence[ti] nature[ta]

#14 Search Myers-g[au] AND sequence[ti] and nature[ta]

#13 Search Myers-glau] AND sequence[ti]

#12 Bearch Myers-g[au] AND string[ti]

#11 SBearch Myers-g[au] AND genome][ti]

#10 Search Myers-g[au]
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Dublin Core Metadata Initiative (W3C), 1995

identifier:
format:
type:
language
title
subject:
coverage:

description:

creator:
publisher:

contributor:

rights:
source:
relation:
date:

UIf Leser: Information Retrieval

ISBN/ISSN, URL/PURL, DOQI], ...
MIME-Typ, media type,
Collection, image, text, ...

Keywords
Scope of doc in space and/or time
Free text
Last person manipulating the doc

Copyright, licenses, ...
Other doc

To other docs

Date or period

23




Usage in HTML

<head profile="http://dublincore.org/documents/dcg-html/">
<title>Dublin Core</title>

<link
<link
<meta
<meta
<meta
<meta
<meta
<meta

rel="schema.DC" href="http://purl.org/dc/..." />
rel="schema.DCTERMS" href="http://purl.org/..." />
name="DC.format" scheme=".." content="text/htm" />
name="DC. type" scheme="." content="Text" />
name="DC.publisher" content="Jimmy Whales" />

name="DC.subject" content="Dublin Core Metadata" />

name="DC.creator" content="Bjoérn G. Kulms" />

name="DCTERMS.license" scheme="DCTERMS.URI"
content="http://www.gnu.org/copyleft/£fdl . html" />

</head>

UIf Leser: Information Retrieval 24




Knowledge Quiz

e Search engines are used only in the web

e Most search engines return documents, not direct answers to
guestions

e Search primarily is about faster answers to a query
o "“Keyword queries" and “Boolean queries" are synonyms

e Search engines rarely offer sub-token search apart from
morphology
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Content of this Lecture

e What is Information Retrieval
e Documents

e Queries

e Related topics
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Multimedia Retrieval

Mozilla Firefox ) gomera valle gran rey - Google

Ansicht  Chronk  Lesezsichen  Extras  Hilfe Datei Bearbeiten  Ansicht  Chronik  Lesezsichen  Extras  Hife

il (2% (@@ netpejjvmn ficke comfsearchi>a=a T— et @ - 3 < et

ttp:{fimages. google. defimages?um=18hi=dsasafe=off sg=gomera+valle-+ gran-+reyebtnG=Bide

) Machsehen [ =) Frequent Google j WBI I Lehre [ Mews [ ) Suchen [ ) Buecher kaufen |} Paper suchen | ) Reisen ||

requent Google i wBL I~ Lehre | ) Mews | ) Suchen |7 Buecher kaufen | ) Paper suchen | ) Reisen | ) MySh
che @@ Flickr: Suchen 2 gomera valle gran rey - Google B... [J ® Flickr: suchen
Stansene —ote 1o MEgISTTeTET — CImECKET wieb Bilder Maps Nows Shopming Mail Mehr ¥

Suchen Fotos  Gruppen  Personen GO L)g[e |gomera valls gran rey | (BideiSuche | [(Webbuche | Euetene Bissushe.
|gomera valle gran rey | B Bilder angezsict: —

@ voitest O Nur Tags £ Al web Tir gomera valle gran rey arreigen

@ Wwir haben 1.256 Ergebnisse filr Fotos fir gomera und valle und gran und rey gefunden

Anzeigen: Relevanteste - Neusste - Inferessarteste Zeige: Details = Thumbnails

vueltas gomera valle gran rey

Hochgeladen: 21 Mai 2007 - —
. In Valle Gran Rey Irifft man ginen ...~ Gomera - Valle Gran Rey. Valle Gran Rey, La Gomera ..
ST PCE EEL T 420 % 35 - 25 - jog 903 x 1287 - 57k - gif 245 % 327 - 15k - jog

e gomera-individual de 420 % 315 - 32k - jpg
e spiegel de

Mehr Folos oder sein Profil ansehen Wy SONMENINSEl-la-gomers de. vy carstenjost.de

(7] walle, rey, gran, gomera

Valle Gran Rey. La Gomera,
Canary Islands
Hochgelsden: 13, Dezember 2007

x asstl 5
Gomera 4: Valle Gran Rey  CasaLa Sotea in Valle Grai

ey ... ... for sailors: Valle Gran Rl
Von curreyuk 338 x 500 - 107k - jpg 5001 x 375 - 29k - jog 460 3 345 - 47K - jpg
‘ Mehr Fotos oder sein Profil ansehen 540 x 480 - 137k s teck-webdesign de ey finca-selection de e marinamap.com
e insel-gomera de

[ Mehr von www insel-gomera.de |

() landscape, spain, vilage,
searchthebest

Valle Gran Rey. La Gomera.

Canary Islands
Hochoeladern: 13, Dezember 2007

Webcam La Playa Valle Gran

.. nach Valle Gran Rey Playa del Inglés, Valle Gran Rey « WalleGran Rey jpg ...

Fertig

e Note: Neither searches within images
— Flickr: tags (“folksonomy”)
— Google: text in neighborhood
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,Search by Image" (10/2014)

Go gle B 3 leser_ulf 01.jpg

Web Images Mews Shopping Maps More = Search tools

Image size:
1348 = 899

Mo other sizes of this image found.

Tip: Try entering a descriptive word in the search box.

Visually similar images Report images

Go g[e Sl t2ged..2014 2.0PG

Web Images MNews Shopping Maps

Image size:
4000 = 3000

Mo other sizes ofthis image found.

Tip: Try entering a descriptive word in the search box.

Visually similar images
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earch by Image 4/2018 — it's difficult ...

@ search
< c @

£} Meistbesucht [ Frequent

Google B3

b MAN
https: /|y
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Fernverly

MAN
https:
Die MA
borsen

(davon

Optis|
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y

Unang|

e &

Seitg
UIf L

£

Pl @ ulf leser - Google-Suche UIf Leser

«) > C @ @© & http

.google.de/search?ths=sbi:AMhZZiujLpc-fFOHKQAIFzlyT_1m7HKhZQhVUVmESE

5 Google-Suche - Google-Suche X 9 Google-Ergebnis fir https: Girls'Day am Institut far Infor: X =+

e @ T} i Q, Suchen I @

L} Meistbesucht 5] Frequent &% WBI A Lehre & Google News [ Buecher kaufen Projekte Paper Reisen [ MiyStuff hub Berlin Wetter

GO gle ‘JPG informatik A Q

Alle Bilder Maps Shopping Mehr Einstellungen Tools

0 Sekunden)

Bildgrake
200=133

Dieses Bild in einer anderen Grifte suchen:
Alle Groken - Klein

Vermutung fur dieses Bild- Informatik

Informatik — Wikipedia

https://de wikipedia.org/wiki/informatik +

Informatik ist die \Wissenschaftvon der systematischen Darstellung, Speicherung, Verarbeitung und
Ubertragung von Informationen, besonders der automatischen Verarbeitung mithilfe von Digitalrechnern®
Historisch hat sich die Informatik einerseits als Formalwissenschaft aus der Mathematik entwickelt

andererseits als ...

Informatik Studium: Studiengénge, Gehalt & Berufsaussichten
https:/fwww studycheck de » Studiengdnge » Informatik & Mathematik » Informatik «
Ein Informatik Studium interessiert Dich? Hier findest Du eine Ubersicht der Studieninhalte & der
‘oraussetzungen sowie Infos zum Thema Gehalt & Karriere

Optisch &hnliche Bilder

Unangemessene Bilder melden

Informatik

Informatik ist die .Wissenschaft von der systematischen Darstellung,
Speicherung, Verarbeitung und Ubertragung von Informationen, besonders
der automatischen Verarbeitung mithilfe von Digitalrechnern. Wikipedia

Andere suchten auch nach Uber 10 re ansehen

o

Wissensc..  Computer Unterneh...  Algorithmus  Mathematik
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Question Answering

e Asking for a specific bit of information

— What was the score of Bayern Minchen versus Stuttgart in the
DFB Pokal finals in 19987

— How many hours of sunshine has a day in Crete in May?
— When does the next S9 leave this station?

e Prominent until recently: IBM Watson ¢

— “IBM Watson is a technology platform that uses
natural language processing and machine learning
to reveal insights from large amounts of
unstructured data” [2011]

e Hot topic for personal assistants
— E.g. Amazon Echo, Apple Siri, Google Assistant, ...

e QA: Mixture of statistical NLP, Machine learning and IR
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Historic Texts

e Sachsenspiegel, ~1250

— "Swerlenrecht kGinnen
wiled~ volge dis buches
lere.alrest sul wi mer ken,

daz ...”
e Multiple representations
— Facsimile
; : — Digitalization / diplomacy
V d’gf’“nﬁfs;ag; m el e How well can the facsimile be
?Qﬁfﬁﬁiﬁfmﬁwmam g reproduced from the dig. form?
75, sl dcairp b . s .
54 il vag e o8 e e’ B — Differences in individual writers
y erlinlis mde e hachelme g s . .
leweeniiic e mACUlurp (proliferating errors)

— Different translations
— Different editions
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Other Buzzwords

e Document management systems (DMS)
— Large commercial market, links to OCR, workflow systems, etc.
— Many legal issues (compliance, reporting, archival, ...)
— Essentially all companies run some form of a DMS
— Every DMS includes an IR system

e Knowledge management

— “More sophisticated” DMS with semantic searching
¢ Ontologies, thesauri, topic maps, ...

— Social aspects: Incentives, communities, enterprise standards, ...

e Digital libraries
— Somewhat broader and less technical
— Includes social aspects, archiving, multimedia, ...
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Enterprise Content Management

e ,The technologies used to capture, manage, store, deliver,
and preserve information to support business processes”

MANAGE

Collab
DM
CAPTURE STORE WCM

WFI
BPM
RM
FRESERVE

Quelle: AIIM International
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)

DELIVER

Authorization and authentication

Business process management
and document flow

Compliance: legal requirements
— Record management

— Pharma, Finance, ...
Collaboration and sharing

— Inter and intra organizations

— Transactions, locks, ...
Publishing: What, when, where
— Web, catalogues, mail push, ...
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Technique versus Content

e IR is about techniques for searching a given doc collection

e Creating doc collections is a business: Content provider
— Selection/filtering: classified business news, new patents, ...
— Augmentation: Annotation with metadata, summarization, linking
of additional data, ...

e Examples
— Medline: >5000 Journals, >28M citations, >700K added per year

— Thompson Reuter
e Impact factors: which journals count how much?

— Web catalogues ala Yahoo
— “Pressespiegel”, web monitoring
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Self Assessment

I\\

e Give a definition of ,Information retrieva

e How is information retrieval different from database query
evaluation?

e What are means to shorten the number of queries
necessary to fulfil an information request?

e What is the difference between classical IR and Question
Answering?

e What are possible types of answers to a IR query?
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